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Squeezing Light with Atoms:
Generation of Non-Classical Light via Four-Wave Mixing
N. Super, H. Bauser, I. Novikova
College of William & Mary, Williamsburg, VA, 23185

Abstract

Four-Wave Mixing

Results

The goal of the project is to produce a pair of polarizationentangled light fields using four-wave mixing in hot Rb vapor. In this process,
interaction of atoms with near-resonant strong control optical field results in
strong amplification of a nearly-collinear probe optical field and in generation
of a quantum correlated conjugate Stokes optical field. In order to establish
the quantum correlation between the Stokes and probe fields, we have
adopted a homodyne detection scheme. If the differential noise between the
Stokes and probe fields is below the quantum noise limit, then intensity
fluctuation entanglement has been achieved, and it is possible to produce the
polarization Bell states.
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Conclusions and Future Plans
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After exploring multiple setups for this experiment, we have finally
seen significant squeezing between the Stokes and probe fields. We looked at
different cell temperatures, to see how this would affect squeezing, and we looked
at various pump frequencies for each temperature. We observed the noise
suppression across a range of probe detunings for each of these settings, and
determined the settings for optimal squeezing. With this information, we can say
that the fields are correlated and appropriate for use in polarization entanglement
applications.
The next steps for this experiment will be to look at spatial modes for
the two fields, in order to determine this system’s efficacy in quantum imaging
experiments, and to begin the polarization portion of the experiment. This will
involve expanding our setup to allow doubling the number of fields, so that we
can generate the polarization Bell states.
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